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Global Terrestrial Net Primary Production
(1982-2013)

Nemani et al 2003, Zhao and Running 2010






From Running, SW. Science 337 p1458-1459, 2012



PLANETARY BOUNDARIES

Rockstrom et al. Nature 2009






DRIVERS HAVE LITTLE INTERANNUAL VARIABILITY
Solar Energy Input = +/- 0.1%

Total Solar Irradiance
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Global average precip = 2.6 +/- .1mm/Day or 4%



Global NPP has been reduced by
7% from agricultural conversion

Smith W.K. et al 2014 Geophys Res Letters.



Capacity for Bioenergy Production
(estimated by ecologists)



CO2 Fertilization
5 Flux towers

CO2 Amplitude Increase

Keenan et al. Nature 2013

Graven et al Science 2013



CMIP5 Projections of Global NPP
with RCP = 8.5, Really???



Fate of Anthropogenic CO, Emissions (2003-2012 average)

8.6+04 GtC/yr 92% 4 3+0.1 GtC/yr
45%

26+ 0.5 GICIyr

08+05GChr 8% =F—> 979

2.6 + 0.8 GClyr
27%

Calculated as the residual
of all other flux components

Source: Le Quéré et al 2013; CDIAC Data; Global Carbon Project 2013




Calculating global nutrient demand
with MODIS NPP

Cleveland et al 2013, PNAS



UMD VEGLC  ENF

EBF  ONF DBF  MF

CShrub ~ OShrub ~ WSavanna  Savanna

Grass

(rop

LUEmax (KgC/m'/d/M)) 000092 0001268 0001086 0.001165 0001051 0001281 (0000841

Trmin_min (C 3,00
Trmin_max (C 831
VPD_min (Pa 650.0
VPD_max (Pa 4600.0
SLA (LAI/KgC) 141
Q' 20
froot_leaf ratio 12
livewood_leaf ratio ~ 0.182
leaf mr_base 0.00604
froot_mr base 0,001
livewood_mr_base  0,00397

400 400 600 700 800 -B.00
909 1044 9% 950 861 B8
8000 6500 6500 6500 6500 6500
3000 23000 16500 24000 47000 48000
By S A8 AS W0 118
20 20 20 220 20 2

N 1 1 e | I
0162 0165 023 023 0079  0.040
0.00604 000815 0.00778 0.00778  0.00869 000519
000519 000519 000519 000519 0.00519  0.00519
0.00397 000397 000371 0.00371 0.00436 000218

0.001239 0.001206 0.000860 0001044

800 800
1139 113
6500 6500
32000 31000
0421
0 2

18 18
0091 0051
0.00869  0.00869
0.00519 000519
0.00312  0.00100

3,00
1202
650.0
53000
315
20

26
0.000
0.0098
0.00819
0,00000

3,00
122
650.0
4300.0
304
20

20
0.000
0.0098
0.00819
0.00000




Potential limits to vegetation net primary production based on fundamental physiological
limits by solar radiation, water balance, and temperature (from Churkina & Running,
1998; Nemani et al., 2003; Running et al., 2004).



Global Annual 1-km ET over 2000-2010

Global average MODIS ET over vegetated land surface
is 568.7 + 358.2 mm yr.




Preprocess Input Data

+» MODIS data

 temporally-filling gaps with contamination
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** Global 1.00°X1.25° GMAO GEOS 5.7 and 0.5°X0.6°
MERRA GMAO meteorological data

¢ spatially interpolated data to the MODIS pixels




MOD 16/17 with 1km daily
meteorology, with USGS



Global NPP 1983 version



